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(57) [Abstract] 
[Constitution] 

manufacturing method . of cross-linked polyolefm molded 
article where in order catalyst not to permeate to the uniform 
to inside , with catalyst solution which contains compound 
which atleast possesses 2 unsaturated bond molded article of 
copolymer of alkenyl silane and the olefin it contacts, next 
from catalyst solution removes in nonuniform which the heat 
treatment does cross linking it does 

[Effect(s)] 

cross-linked polyolefm molded article of different 
functionality of crosslink density can be offered with site of 
molded article . 



[C!aim(s)] 
[Claim 1] 

In nonuniform where molded article of copolymer of alkenyl 
silane and olefin is done in order catalyst not to permeate to 
uniform to inside ,with catalyst solution which contains 
compound which at least possesses 2 unsaturated bond it 
contacts, next from catalyst solution removes heat treatment 
that asfeature designates crosslinking manufacturing method . 
of cross-linked polyolefm molded article which is done 
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Specification 

[0001] 

[0002] 

[t*3RC0ft»] 

^:^;£mgf1B8 58-117244). JSIti^^fiBltLT 
S^S•r^)^;^^i:i:)E)<J:<fi]b^^rl^4o 



fc^)( VfmW- 1-241911) o 
[0003] 

[0004] 



[0005] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards manufacturing method of cross-linked 
polyolefm molded article . 

Details catalyst and contact process doing molded article 
which contains thespecific copolymer with specific method 
regard method which produces cross-linked polyolefin 
molded article which crossltnking is done in nonuniform . 

[0002] 

[Prior Art] 

crosslinking doing polyolefin is widely done with revised or 
other objective ofimprovement of mechnical property , 
improvement and heat resistance of solvent resistance . 

As method which crosslinking is done method various 
methods beingproposed already, mixing bifunctional 
monomer and radical generator and heating and melting 
doing. Copolymerizing monomer which possesses basis of 
alkoxysilane or other hydrolyzability anddoing hydrolysis 
with such as rear boiling water of formation and method 
which crosslinking it does (Japan Unexamined Patent 
Publication Showa 58-1 17244 ), irradiating radiation method 
etc which the crosslinking is done is well known. 

In addition there is also a method etc which, treats copolymer 
of the alkenyl si lane which is proposed with these inventors 
with catalyst ( Japan Patent Application Hei I - 24191 1 ). 

[0003] 

[Problems to be Solved by the Invention] 

Usually, molded article which possesses uniform crosslink 
density is produced, but with the application those which 
possess nonuniform crosslink density are desired. 

[0004] 

[Means to Solve the Problems] 

these inventors solving above-mentioned problem , diligent 
investigation did concerning method which produces 

cross-linked polyolefin molded article which possesses 
gradient simply in crosslink density and completed this 
invention . 

[0005] 

Namely it is a manufacturing method of cross-linked 
polyolefm molded article which crosslinking is done in 
nonuniform where as for this invention, molded article of 
copolymer of alkenyl silane and the olefin is done in order 
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[0006] 

tt-'OO) Si-H ^^i^ti>t(Df)mtL<m 
[0007] 

Hbi] 

H2C=CH-(CH2)„-SiHpR3.p 

(xt^J n I* 0-^12. p \t 1-3. R lii^^^ 1 --12 (D 

mtTKmrn^o )m\yr^v^. M^^^izittf- 

Si-H JS^CD H ii^^WlX-m^^tltzit-^Wdi 
[0008] 

[0009] 
[^b 2] 

H2C=CH-R 

(it* R ii7m*triiK*^ 1 -12 (omitTKm 

[0010] 

*fc^^ig•rslcfflt^4fi4^«i:Lrl*ai^#M^b 

^l^st^^^aib^l^A^b^f^fttSX^fflt^Sc/) 

y>1b^$>A<. ^S*B<b-&^<bLri**ffi 
7;i.Si::'^A<b^!Kg*<tf*L<ffll^b*iSo 

[0011] 

Mtt:6*J(cl±29^<b^^»>$^Jl7;US^':7A. 



catalyst not to permeate to uniform to the inside , with catalyst 
solution which contains compound which at leaslpossesses 2 
unsaturated bond it contacts, next from catalyst solution it 
removes the heat treatment that as feature designates. 

[0006] 

Regarding to this invention, compound , to which those which 
possess the Si- H connection of at least one as alkenyl silane 
are used desirably, aredisplayed with for example 
below-mentioned General Formula (Chemical formula I ) 

[0007] 

[Chemical Formula I] 

H<sub>2</sub>C=CH- (CH<sub>2</sub> ) <sub>n 
</sub>-SiH<sub>P </sub>R<sub>3- P</sub> 

Be able to illustrate (As for n in Formula 0 - 12, as for p I - 3, 
as for R hydrocarbon residue . of carbon number I ^12 ), 
concretely vinyl silane , allyl silane , butenyl silane , pentenyl 
silane , or it canillustrate compound etc where H of Si- H 
connection ofportion of these monomer is substituted with 
chloro . 

[0008] 

In addition compound , which is shown with 
below-mentioned General Formula (Chemical formula 2 )as 
olefin 

[0009] 

[Chemical Formula 2] 
H<sub>2</sub>C=CH-R 

Be able to illustrate (As for R in Formula hydrocarbon 

residue . of hydrogen or carbon number 1 -12 ), ethylene , 

propylene , butene -1, pentene -1, hexene -1,2 

-methyl pentene , heptene -1, octene - lor other ;al -olefin also 

styrene or its derivative isillustrated to other things 

concretely. 

[0010] 

Regarding to this invention, to other than solvent method 
which uses inert solvent it can produce copolymer of olefin 
and alkenyl silane , with massive polymerization method , 
vapor phase polymerization method . 

In addition being general to use catalyst which consists of 
transition metal compound and organometallic compound it 
produces as catalyst which is used desirably as the 
organometallic compound as transition metal compound 
organo-aluminum compound it can use titanium halide . 

[0011] 

various example is stated in literature below for example . 



Page 4 Paterra® InstantMTO Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser, No. 10/367,296) 



JP1993295126A 



1993-11-9 



^•<ft^tt<D<b^!fer«aaL> oL>rv\Dy><b 

^*®^b^^(Mi!«i:^«T;uS-'t7A{b^fel. 
£^^lci3;i:#K^^^1b^^^j:<^:com^tt-^ 
t±^b^1^!I)!)^b^^:4^i4^!iSlfA<^5^]^F^*l^)(ff|J^ 
IS. iUTa)Xi8ticfi/7(D«A<iB«$tiri^'5o 

Ziegler-Natta Catalysts and Polymerization by 
John Boor Jr(Academic Press),Joumal of 
Macromorecular Science Reviews in 
MacromolecularCheniistry and Physics,C24(3) 
355-385(1984). iH| C25(I) 578-597(1985)) » 



[0012] 
[0013] 

c:c:Tm^<ft-^tt<b^!fe<hLT(*ffi'^x-x 
^b^ia^i:i:0#Kmib^Jt^;!)<»*L<^|7nT^ 

[0014] 

:^^7;U5xH7A1b^JK!l<tLT(±. h'J7^U+;U 
7;U=- 't^A. v7;U+;U7;USx'^;A/\^-< 

h\ 7;i/+;u7;usx't7A-b;^+/\7-rh\ 7;u 

^fc±IB^«7;u^xr^Ai:7K*fcl*i!SB^B;Kt 
$gf5-r^>ctT*f#btiS:j-'J=iT-^7K'Jv- 
T*fc47;i/5y+-y->t*ilfflT-^4o 



Ziegler-Natta catalysts and Polymerization by John Boor Jr 
(Academic Press ), Journal of Macromorecular Science 
Reviews in MacromolecularChemistry and Physics, C24 (3) 
355 - 385 (1984), same C25 (1) 578 - 597 (1985). Concretely 
reducing titanium tetrachloride with metal aluminum , 
hydrogen , or organoaluminum catalyst system , or 
magnesium halide or other support which consists of oxygen 
containing organic compound or other electron donating 
compound titanium trichloride which it acquiresthing and 
organo-aluminum compound , which modification process it 
does furthermore accordingto need with electron donating 
compound or bearing titanium halide in those which 
treatedthose with electron donating compound , it acquired It 
melts reaction product of catalyst system , or magnesium 
chloride and alcohol whichconsist of oxygen containing 
organic compound or other electron donating compound 
transition metal compound catalyst and according to need 
organo-aluminum compound , in the hydrocarbon solvent , by 
fact that it treats next with titanium tetrachloride or other 
precipitating agent insolubilization itdoes in hydrocarbon 
solvent , it treats with compound of ester , ether or other 
electron donating according toneed, Next catalyst system etc 
which consists of oxygen containing organic compound or 
other electron donating compound transition metal compound 
catalyst which isacquired with method etc which is treated 
with titanium halide andaccording to need organo-aluminum 
compound , it is illustrated 

[0012] 

Or it can also polymerize making use of catalyst which 
consists of soluble transition metal catalyst and aluminoxane 
in hydrocarbon solvent . 

[0013] 

Here as electron donating compound be able to illustrate 
ether , ester , orthoester , alkoxy silicon compound or other 
oxygen containing compound usually desirably, furthermore 
also alcohol , aldehyde , water etc is usable . 

[0014] 

As organo-aluminum compound , be able to use trialkyi 
aluminum , dialkyl aluminum halide , alkyl aluminum 
sesquihalide , alkyl aluminum dihalide , methyl group , ethyl 
group , propyl group , butyl group , hexyl group etc is 
illustratedas alkyl group , chlorine , bromine , iodine is 
illustrated as halide . 



In addition also aluminoxane which is a oligomer -polymer 
which is acquired by thefact that it reacts can utilize 
above-mentioned organoaluminum and thewater or water of 
crystallization . 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1993295126A 



[001 s] 

<li 0.5-10 ^;u%-cfe^o 
iidlcii i-20^;u%-cfel>. 

[0016] 

}^ 1^30) 1^5 1t$|S)±$-y-^Sl»A^bli»^-gl* 



fiE«^14A<S<tf-5CtA^f.. L<li 135 deg 

0.5-10 es,^ic»*L<tt 1.0-5.0 ss-efe 

-So 

[0017] 

:^;4<!:Lri*f#lz$i]Hlli/j:<. ii;l(D^^^3?hi^ 



[0018] 
[0019] 



1993-11-9 

[0015] 

From meaning, usually alkenyl silane is 0. 1 • 30 mote % 
extent , preferably 0.5-IOmole % of making the degree of 
crosslinking high here as polymerized proportion of alkenyl 
silane and olefin . 

In addition mixing with polymer of other olefin , when it 
uses,they are 1 - 20 mole % . 

[0016] 

As molecular weight of polymer there is not especially 
restriction, property of molded article from meaning of 
improving as for molecular weight be as high as possible one, 
can raise degree of crosslinking even with thelittle alkenyl 
silane content . 

In addition when in point, moldability molecular weight is 
high excessivetyfrom fact that moldability becomes bad, 
intrinsic viscosity which was measuredwith tetralin solution 
of preferably 135 deg C is 0.5 - 10 extent , particularly 
preferably 1.0-5.0 extent . 

[0017] 

graft polymerization doing alkenyl silane in polyolefin (As in 
for example description below mixing, you can use polyolefin 
which ituses. ), graft copolymer which it acquiresin objective 
of this invention with usable , in that case, as method which 
graft it does alkenyl silane in polyolefin there not to 
beespecially restriction, be able to utilize methods and 
conditions which it uses for conventional graft 
copolymerization , Usually, polyolefin and alkenyl silane 
which are used graft copolymerization is possiblesimply by 
fact that it heats to decomposition temperature or above of 
radical initiator underexisting of peroxide or other radical 
initiator . 

[0018] 

Regarding to this invention, mixing above-mentioned 
copolymer and polyolefin according to need, be able to use, 
olefin , which is shown with theabove-mentioned General 
Formula (Chemical formula 2 ) as polyolefin which it uses 
concretely the ethylene , propylene , butene -1, pentene -1, 
hexene -1,2 -methylpentene , heptene -1, octene - lor other ;al 
-olefin or, it copolymerizes with other olefin of olefin alone , 
or trace in homopolymer , mutual random copolymer , or 
beginning of styrene or its derivative , Generally known block 
copolymer etc which is produced by fact that next olefin of 2 
kinds or more is copolymerized is illustrated. 

[0019] 

Concerning production method of these polyolefin those of 
various nominal being market already with public 
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[0020] 
[0021] 

7>r>(D;g^:^)£<!:Lriii|#l::*IISIi^f:<ffit^ 
li 0.01-20 Sf^L<(i 0.1-10 ^;u%(i 

[0022] 

h'j:^x~;u:7;j-X37<>^{*^*:<h:(7)Dv^AcD 

85S(^b 3)X'^v-r)a»tt» ivB m^moT)\^ 

[0023] 

[<b3] 

R'„M(O.R^, 



(^^ R' . r' fi. mCf3^^Ui>mm^ 1 -12 (7) 



knowledge Jt is a obtainable . 

In addition besides alkenyl silane is not used it is a producible 
even by thefact that it does in same way as above-mentioned 
olefin and the production method of copolymer of alkenyl 

silane . 

[0020] 

Regarding to this invention, mixing inorganic filler according 
to need, be able touse, if it is a filler which is used for 
property improvement of polyolefin as thatkind of inorganic 
filler , it can utilize any kind of ones, but usually those of 
needle with such as salt , oxide , nitride , carbide of metal . 
Those of flaky . Those which such as fibrous ones do shape 
where reinforcing effect is largeare desirably utilized. 



Concretely, it can utilize talc , kaolin , mica , calcium 
carbonate , silicon acid calcium , calcium sulfate , calcium 
sulfite , barium titanate etc. 



As amount used , it is desirable in point of property for 
content of filler in total composition that to try becomes I - 60 
wt% . 

[0021] 

Is mixed above-mentioned alkenyl silane and copolymer , of 
olefin furthermore according to need as mixing method of 
filler , polyolefin which there isnot especially restriction and 
with conventional method is mixed with powder and is 
utilized that way, furthermore melt mixing does and 
granulating isdone, forms next with injection molding , 
extrusion molding , compression molding etc. 

In order here 0.01 - 20 mole % , preferably 0.1 -lOmole % 
ago as alkenyl silane concentration in blend , when itmixes, 
cross-linked polyolefin molded article where crosslinking 
concentration is high is acquired. 

[0022] 

Regarding to this invention, alkoxy compound of Periodic 
Table Group IVB metal which it shows with the salt , of 
triphenyl phosphine complex or other rhodium of rhodium 
chloride or General Formula (Chemical formula 3 ) below 
titanate ester or other as the catalyst , is desirably illustrated. 

[0023] 

[Chemical Formula 3] 

R<sup>I</sup><sub>n </sub>M (0-R<sup>2</sup> ) 
<sub>4- n</sub> 

(As for R<sup> 1 </sup>, R<sup>2 </sup> in Formula, same 
as for hydrocarbon residue , n of different carbon number 1 
-12 as for integer , M 0 - 3 metal . which is chosen from 
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[0024] 
[0025] 

jti^Ma^Lic<iN^iaio<b^«8Sffli^*ii^ 



[0026] 

«]<b^%i;!)<rtSIJ(c^-e^^(ctS-|c;iSUd: 



JSfttSjgitLrii^S- 150 deg C. Sf»B#PBli: 



iz\t 100 deg c*SI(D;ag-r:1*ftt^fr;^li. i 

mSXMiS:(Di^m{t Imm i^JLTt^fSo 



1993-11-9 

titanium , zirconium , hafnium ). 
[0024] 

Regarding to this invention, if it is a compound which 2 or 
more possesses the unsaturated bond of reactivity at least, it 
can utilize every kind of ones as the compound which 
contains unsaturated bond of reactivity as compound which 
atleast possesses 2 unsaturated bond , be able to illustrate 
divinyl benzene , diiso propenyl benzene , diallyl benzene or 
other aromatic vinyl compound , ethyleneglycol 
dimethacrylate , ethyleneglycol diacrylate or other 
unsaturated ester , polybutadiene , polyisoprene or other 
polymer etc. 

[0025] 

0.1 M/liters or more , maximum are done by fact that 
compound which at least possesses2 unsaturated bond as 
solvent is used as concentration in catalyst solution of 
compound which this at least possesses 2 unsaturated bond . 

As for concentration of unsaturated compound low direction 
is good from point, stability of solution in point that denser 
one is desirable, isdecided from balance of both , but it 
advances crosslinking to the efficient . 

When unsaturated compound which it is difficult to 
polymerize relatively is used,it is executed with dense 
condition . 

[0026] 

Regarding to this invention, just portion where catalyst 
permeates byfact that being important, in order catalyst and 
unsaturated compound not topermeate to uniform completely 
to inside , contacts with catalyst solution and heats next 
completely there are times when crosslinking it does. 

For this molded article is done by fact that in solution 
whichrelatively melts catalyst in high concentration in later 
mentioned solvent areiatively short time it contacts with 
relatively low temperature . 

It is a several minutes -several hours as ambient temperature 
- 150 deg C, contact time as contact temperature . 

Especially because contact temperature has an influence on 
permeation of the catalyst largely, in order to make depth of 
permeation of catalyst of goal , according to characteristic of 
molded article appropriate temperature is set. 

If concretely, when olefin is propylene , it contacts with 
temperature under 100 deg C, permeation of catalyst becomes 
] mm or less with 1 hour . 

It is necessary for penetration rate with types , concentration 
of types , solvent of catalyst because of different , to measure 
extent of permeation of catalyst beforehand making use of 
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[0027] 

1 -20 (Dmt7\(^mit^^. /\py>ibi5Hb 

aftMlcii. K>-tf>, h;ux>, ^vL/>, X 

^;U^>-tf>> V^7PD>^>. ^7Pa7t^;uA. i/ 
^□□X$r>, hU^7PDX^>, i7PPX^> 

tjrifA^ffilS^^tiii* O.I-IOOOOppma)fflJti:JS 
[0028] 

«^f*. :j-U7<>A<:^peu:xT*fc«>ii^lzii 

80- 160 deg C. ^^\Z^mt<&^mfkMffLtz'^ 
\Z\t 160- 200 deg C (Dlt/Sia±T'feoTtS 

[0029] 



[0030] 

immm] 



[0031] 

mmm \ 

12mm (Diji* 9kg (DAofcrt^fS 4 'J^vh 

300g.7^h7Xh^vv^> 60ml fccfeLf^of, a, 
a-h'J^?PPHUx> 45ml * A*L. 40 ^PoltSft 

C5LT^fc*t»»ia 300g^5'J':/h;KD77X 



solvent , catalyst which is used, to follow to thatand to decide 
condition for goal . 

[0027] 

Be able to utilize hydrocarbon compound , halogenated 
hydrocarbon compound of carbon number 1 -20 concretely as 
solvent which is utilized here, especially halogenated 
hydrocarbon compound , aromatic hydrocarbon compound is 
desirably utilized. 

Concretely, benzene , toluene , xylene , ethyl benzene , 
dichloromethane , chloroform , dichloroethane , 
trichloroethane , perchloro ethane etc is illustrated and in 
order usually tobecome concentration of 0.1 - 10000 ppm , 
mehing, is utilized. 

[0028] 

Regarding to this invention, with contact in desired depth 
catalyst af^erpermeating, molded article is removed, 
furthermore crosslinking is advanced by fact that it heats. 

If molded article does not become deformed here as heating 
temperature , it isdesirable to be a high temperature . 

When for example olefin is propylene , 80 - 160 deg C, 

especially crosslinking certain extent after advancing, are 
good even with melting point or higher of 160 - 200 deg C. 

[0029] 

As different molded article of crosslink density it can 
designate to depth direction from surface molded article in 
above-mentioned treatment, but by fact that contact 
temperature of catalyst solution of section of molded article of 
one is changed crosslink density can also make different 
molded article with location of molded article . 

[0030] 

[Working Example(s)] 

Working Example is shown below and furthermore this 
invention is explained. 

[0031] 

Working Example 1 

Vibrating mill which 4 equips milling pot of internal volume 
4liter where the steel ball 9kg of diameter 12mm enters is 
prepared. 

In each pot magnesium chloride 300g, tetraethoxysilane 60ml 
and the;al, the;al and you inserted the:al-trichloro toluene 
45ml under nitrogen atmosphere , 40 hour powder fragment 
did. 

In this way, you inserted cogrinding product 300g which is 
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x> 1.5 'J^;/h;U^*D^. 100 deg CX'30^m 
1.5 g^vh^U^iO^. 100 deg C T* 30 

5f^^>»lt l.9wt%-Cfcofco 
[0032] 

Th;i/X> 40mU ±tSJi^^SMJS lOOmg. 
vX^;U7;U^xH7A^D^-<K 0.128mUp-h 
;U-f 0.06ml as J: Lf^h'J X5^;U7;U5- 

':7A0.20mI^Atl.:?'PbfU> 1.5kg. tf-^Ui/ 
5> 80g ^ J)D^. tK* 0.5N 'J^vh;UEALfc^. 
75 deg C T? 2 B^FalS^Lfco 

[0033] 

l35degCOi^h7'J>?gia^T'«ilSttJS (laTr? 

10 deg C/min "e^SlElM^^S-r ^C<i:T'it 

Lfc<!:C%.f§btlfc/'?'t7^~li. 7?A<2.35 Tfe 
y.ill^ 156degC.«£H^B<baS I20degCT'fc 

1.3vvt%^*LTl^fco 
[0034] 

»b*ifc*«^<* loog iz^)i<p(^mmmm 

m CT-8)30g ^g^Lt^UXfiEJKLTJl* 2mm 

y^ymw^ ig /'J*vh;u.'xe-;u^>-tf>$ 

r 80 deg c T* I miimmLtzo 

yil^Vf&m^i:mihL 150degCT'5B#raini 
ILtzo 



acquired in flask ofS liter , 30 minute agitation you did with 
100 deg C including titanium tetrachloride 1.51iter and the 
toluene 1.51iter , excluded supernatant liquid next. 

Again, 30 minute agitation it did with 100 deg C including 
titanium tetrachloride 1.51iter and the toluene 1.5 liter , 
excluded supernatant liquid next. 

After that repeatedly washing solid component with n- 
hexane , it acquired transition metal catalyst slurry . 

sampling doing part, when you analyzed titanium fraction 
titanium fraction was 1 .9 wt% . 

[0032] 

You inserted toluene 40ml , above-mentioned transition metal 
catalyst lOOmg , diethyl aluminum chloride 0,1 28ml , methyl 
p-toluate 0.06ml and triethyl aluminum 0.20ml under the 
nitrogen atmosphere in autoclave of internal volume 51iter , 
hydrogen 0.5N liter pressure insertion after doing, 2 hours 
youpolymerized with 75 deg C including propylene 1 .5kg , 
vinyl si lane 80g. 

After polymerizing purge it did unreacted propylene , 
removed powder , itflltered dried and acquired powder of 480 

g- 

[0033] 

When it measured melting point and crystallization 
temperature by fact that it measures intrinsic viscosity 
(Below;et you briefly describe ) with tetralin solution of 135 
deg C, making use of differential thermal analyzer with 10 deg 
C/min temperature rise or cooling it does as maximum peak 
temperature , powder whichis acquired, the;et 2.35, was 
crystalline propylene copolymer which is a melting point 156 
deg C, crystallization temperature 120 deg C. 

Furthermore according to elemental analysis vinyl silane unit 
1 .3 wt% was contained. 

[0034] 

talc (Asada Seifun Co., Ltd. make CT -8 ) it mixed 30 g to 
copolymer lOOg which it acquires and the compression 
molding did and acquired molded article of thickness 2mm . 

1 hour it contacted with 80 deg C this molded article triphenyl 
phosphine complex of rhodium chloride that only one surface 

contacts with catalyst solution solution which in orderto 
become 50 g/liler , melts 1 g/liter , divinyl benzene in 
toluene . 

Next, it removed molded article and 5 hours heat treatment 
did with 150 deg C. 

molded article which it acquires in thickness direction was cut 
off in thickness ofD.5 mm and section when 12 hours it 
extracts with boiling xylene from portion which contacted 
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H-f+i 98%. 48%. i2%.2%Tfey§E<sa5aa) 

[0035] 

(^Olxri5]fi||zifffiUc<tC5^?§5^<D|iJ^I± 
^-tl^^tl 98%. 98%. 97%. 98%T'fcy±Ta)fiJ 

5#85CD36l«+vU>^?S»(D91^(i 96%. 

15%. 2%. 2%-efcyiiffifiitA<SiiSLTfcyL 

[0036] 



0.25vvt%CD:^aeiy><Dftm^(*S»liiLfco 

^ta^tt;(D7?(* 1.85T?fcy.lt^ 158degC. 
S^B^B^bSS 1 15 deg C. n-^:>'^i>'T? 6 B# 

rBittaiLfc^a)tttiis»a)Sj^A< 96.8%r*fe 

[0037] 

fc<bC5. 97%. 32%. 8%. 2%T*fcySSfilffilt(7) 
[0038] 

[^0^(7)^^] 

*^BJ(7>:^;i*IIJ£-r^Ci:lzJ:yiSJf^!^(Dli 



with catalyst ratio of insoluble fraction gradient of crosslink 
density was formed respectively with 98%, 48%, 12% and 
2%. 

[0035] 

On one hand, concerning those which entirety of molded 
article immersion are done in catalyst solution in same way 
when evaluation it does as forratio of insoluble fraction as for 
extent of crosstinking of all portion it wassame respectively 
with 98%, 98%, 97% and 98%. 

In addition for catalyst solution without using divinyl benzene 
in same way fromonly one surface when it contacted with 
catalyst solution as for ratio of the boiling xylene insoluble 
fraction of section just surface crosslinking to have done with 
96%, 1 5%,2% and 2%, furthermore also crosslink density is 
low. 

[0036] 

Working Example 2 

It changed into vinyl silane and besides allyl si lane Ig is used 
polymerizingin same way as Working Example I, it produced 
copolymer of propylene of allyl silane content 0.25wt% . 

As for the;et of copolymer when with 1.85, 6 hours extracting 
with the melting point 158 deg C, crystallization temperature 
1 1 5 deg C, boiling n-heptane , ratio of extracted residue was 
96.8%. 

[0037] 

Besides this powder lOOg is used molded article was made 
with as similar to the Working Example 1, besides titanium 
tetra butoxide is used as catalyst when it treated in thesame 
way as Working Example 1, gradient of crosslink density was 
formed with 97%,32%, 8% and 2%. 

[0038] 

[Effects of the Invention] 

It can acquire cross-linked polyolefin molded article of 
different functionality of crosslink density with site of molded 
article by executing method of this invention and there is a 
quite value in industrially . 
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